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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
states. 

Claims 1-17 and 22-34 are rejected under 35 U.S.C. .102(b) as being 
anticipated by Shinotsuka et al. US 6,191,408. 

Re claims 1, 6, 26-27 and 34, Shinotsuka discloses a method of correcting fixed 
pattem noise in image signals generated by image cells of an image sensor (1), each 
image signal comprising a plurality of instantaneous image values, the method 
comprising the steps of: defining at least two value ranges (linear function region and 
logarithmic function region) of possible instantaneous image values that the image 
signals might take at a specific instant of time (col. 5. lines 12-44; figures 1 and 3), 
providing a plurality of sets of correction coefficients (correction coefficient generating 
means 34 and 44) for calculating corrected values (by using corrective calculation 
sections 35 and 45) from the instantaneous values (the correction coefficients vary 
according to a given incident illumination Ls), wherein the sets of correction coefficients 
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are adapted to transform the instantaneous value onto a predefined approximation 
characteristic (linear characteristic and logarithmic characteristic), determining in which 
of the at least two value ranges a specific instantaneous value of the image signals is 
located, selecting a specific set of correction coefficients from the plurality of sets of 
correction coefficients as a function of the result of step c) (the correction coefficients 
vary according to a given incident illumination Ls), and calculating the corrected value 
for the image signal using the set of correction coefficients selected (via corrective 
calculation sections 35, 45) (col. 9, line 40-col. 11, line 27; figures 5-8). In addition 
Shinotsuka states that the approximation characteristic (characteristic curve) is a 
section of a parabola for at least one value range (logarithmic function region) (figures 3 
and 9). 

Re claim 2, Shinotsuka discloses an approximation characteristic (characteristic 
curve) is a section of a parabola for a first value range (logarithmic function region) and 
a straight line for a second value range (linear function region), the first value range 
covering two decades of brightness (figures 3 and 9; col. 5, lines 12-50). 

Re claim 3, Shinotsuka states that the steps c) to e) are carried out separately for 
the image signals of each cell (calculations are carried out for each photosensor of the 
array) (col. 9, line 40-col. 11, line 27). 
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Re claim 4, Shinotsuka states that an individual set of correction coefficients 
(correction coefficient generating means 34 and 44) is used for each value range (linear 
function region and logarithmic function region) and for each image cell from the 
plurality of image cells (calculations are carried out for each photosensor of the array) 
(col. 10, lines 9-32, col. 10, line 55-col. 11, line 17). 

Re claim 5, Shinotsuka states that the two value ranges (linear function region 
and logarithmic function region) are individual for each image cell (col. 5, lines 12-50). 

Re claim 7, see claim 3. 

Re claims 9-10, see claim 4. 

Re claim 11, see claim 5. 

Re claim 12, Shinotsuka states that a step of calculating a corrected value for an 
image signal by using a selected correction coefficient is executed for all image cells by 
means of transformation equations (provided by multiplier, subtraction circuit, divider, 
gradient calculation, etc.) that only differ due to different correction coefficients selected • 
(col, 9, line 40-col. 1 1 , line 27). 
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Re claims 13 and 14, Shinotsuka states that reference offset data are stored in a 
memory and the stored offset data is subsequently used to calculate correction 
coefficients which are then used in correction calculation sections (35,45) (col. 8, line 
65-col. 9, line 4; col. 9, line 48-col. 11, line 27). Therefore, the transformation equations 
are specified by an arrangement of logic elements (adders, multipliers, subtraction 
circuit, divider, gradient calculation, etc.) which are supplied with the correction 
coefficients from a memory. 

Re claim 15, Shinotsuka states that the correction coefficients (correction 
coefficient generating means 34 and 44) are determined from a comparison of an actual 
characteristic (actual logarithmic and linear characteristic), which specifies a relationship 
between an optical intensity (Ls) impinging on the respective image cell (photosensor 4) 
and the image signal generated, with a nominal characteristic (gradient calculation 
section 32,42 performs this operation) for each image cell (col. 8, line 55-col. 9, line 39; 
col. 9, line 40-col. 10, line 16; col. 10, line41-col. 11, line 11). 

Re claim 16, Shinotsuka states that the nominal characteristic is determined by 
computing a mean value (reference offset data Vfk) from the actual characteristics of 
the image cells (col. 9. lines 5-8). 

Re claim 17, Shinotsuka states that the two value ranges (linear function region 
and logarithmic function region) are specified such that the actual characteristics and 
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the nominal characteristic each are approximately linear with respect to the logarithm of 
the optical intensity impinging on the image cells within the respective value ranges 
(figure 9, col. 11, line 29-col. 12, line 8). 

Re claim 22, Shinotsuka states that the correction coefficients (generated by 
correction coefficient generating means 34 and 44) transform the value of the image 
signal onto a predefined approximation characteristic (logarithmic and linear 
characteristics) (figure 9; col. 10, line 9-32, col. 11, line 4-col. 12, lineS), 

Re claims 23 and 24, Shinotsuka shows that the predefined approximation 
characteristic is a straight line for at least one value range (linear function region) and 
the approximation characteristic is a section of a parabola for at least one value range 
(logarithmic function region) (figure 9). 

Re claim 25, Shinotsuka discloses an approximation characteristic (characteristic 
curve) is a section of a parabola for a first value range (logarithmic function region) and 
a straight line for a second value range linear function region), the first value range 
covering two decades of brightness (figures 3 and 9; col. 5, lines 12-50). 

Re claims 28-30, Shinotsuka states that reference offset data are stored in a 
memory and the stored offset data is subsequently used to calculate correction 
coefficients which are then used in correction calculation sections (35,45) (col. 8, line 
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65-col. 9, line 4; col. 9, line 48-coL 11, line 27). Therefore, the transformation equations 
are specified by an arrangement of logic elements (adders, multipliers, subtraction 
circuit, divider, gradient calculation, etc.) which are supplied with the correction 
coefficients from a memory. 

Re claim 31 , Shinotsuka states that the memory is adapted to be supplied with 
information (reference offset data) relating to the image cell which is to be read out (col. 
8, line 65-col. 9, line 4). 

Re claims 32-33, Shinotsuka states that each individual photosensor (4) of the 
image sensor (1) has a characteristic which is represented by an output voltage versus 
incident illumination characteristic curve K. Additionally variations in sensor output 
between the photosensors (4) contains the offset variation occurring at inflection points 
(Y) on the characteristic curve (col, 5, lines 18-50). Shinotsuka further states that the 
variations in the inflection point data Va between the photosensor (4) of the image 
sensor (1) are corrected or canceled by the correcting device (6) using calculated 
correction coefficients (col. 11, lines 29-64; figures 3 and 9). Therefore, it can be seen 
the correcting device (6) disclosed by Shinotsuka serves as a discriminator adapted to 
store threshold values (inflection points Y) which are individual for at least a number of 
image cells and also a threshold value calculating unit adapted to calculate threshold 
values (inflection point data Ya) from the correction coefficients supplied). 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 35-36 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Shinotsul^a et al. 

Re clainn 35, the characteristic processing embodiment according to Shinotsuka 
discloses all of the limitations of claim 34 above. In addition, the embodiment discloses 
providing a plurality of sets of correction coefficients (correction coefficient generating 
means 34 and 44) for calculating corrected values (by using corrective calculation 
sections 35 and 45) from the instantaneous values (the correction coefficients vary 
according to a given incident illumination Ls), wherein the sets of correction coefficients 
are adapted to transform the instantaneous value onto a predefined approximation 
characteristic (linear characteristic and logarithmic characteristic), determining in which 
of the at least two value ranges a specific instantaneous value of the image signals is 
located, selecting a specific set of correction coefficients from the plurality of sets of 
correction coefficients as a function of the result of step c) (the correction coefficients 
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vary according to a given incident illumination Ls), and calculating the corrected value 
for the image signal using the set of correction coefficients selected (via corrective 
calculation sections 35, 45) (col. 9, line 40-col. 1 1 , line 27; figures 5-8). In addition 
Shinotsuka states that the approximation characteristic (characteristic curve) is a 
section of a parabola for at least one value range (logarithmic function region) (figures 3 
and 9). However, although the embodiment discloses correction coefficients for 
calculating corrected values from instantaneous values it fails to state that the correction 
coefficients are stored in a memory. 

Shinotsuka discloses in a modified correcting device (60) a temperature . 
correction coefficient storage section (62) that includes a memory such as a ROM for 
storing correction coefficients that are used to compensate for the change in the output 
of an image sensor due to a variation of ambient temperature (col. 12, line 46-col. 13, 
line 19). Therefore, it would have been obvious for one skilled in the art to have been 
motivated to include a memory for storing correction coefficients as disclosed by the 
modified correcting device for temperature correction disclosed by Shinotsuka in the 
characteristic processing correcting device in order to store the characteristic correction 
coefficients disclosed by Shinotsuka. Doing so would provide a means for accessing 
calculated characteristic correction coefficients at any time in order to correct an image 
signal using the linear and logarithmic characteristic correcting means disclosed by 
Shinotsuka. 



Application/Control Number: 10/674,784 Page 10 

Art Unit: 2622 

Re claim 36, Shinotsuka discloses an approximation characteristic (characteristic 
curve) is a section of a parabola for a first value range (logarithmic function region) and 
a straight line for a second value range (linear function region), the first value range 
covering two decades of brightness (figures 3 and 9; col. 5, lines 12-50). 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 18-21 rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. 

Re claim 18, the claim states that the corrected value for the image signal is 
determined from an actual value generated by the image cell based on a transformation 
equation of the following form Vc = a * Vr + b. However, the claim does not define the 
value Vr and additionally the equation is missing parenthesis to indicate which portions 
of the equation should be included in the multiplication (eg. is the equation meant to be 
Vc = a * (Vr + b) or Vc = (a * Vr) + b). 
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Re claim 19, the claim states that the correction coefficients a and b are: a-aj 
ar and b = bj - aj a^ * bp However, the claim does not define the values ai, ar ,bi, br, 
and additionally the equation is missing parenthesis to indicate which portions of the 
equation should be included in the multiplication (eg. is the equation meant to be b = (bj 
- aJ ar) * bror b = bj - (a/ ar * br). In addition, the Vj and Vr equations are also missing 
necessary parenthesis. 

Re claims 20-21, see claims 18 and 19. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Response to Remarks: 



Tanaka (US 6,762.398) discloses an imaging device with fixed-pattern-noise 
correction regulated constant-current source. The information regarding fixed pattern 
noise correction in an image sensor is relevant material. 



\ 
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Kuroda et al. (US 6,798,452) discloses a solid-state imaging device. The 
information regarding fixed pattern noise correction in an image sensor is relevant 
material. 

Koren et al. (US 6,831 ,686) discloses a method and device for the exposure- 
dependent noise correction in image sensors that can be addressed in lines and 
columns. The information regarding fixed pattern noise correction in an image sensor is 
relevant material. 

Sauer et al. (US 5,969,616) discloses DC offset and gain-correction for CMOS 
image sensors. The information regarding fixed pattern noise correction in an image 
sensor is relevant material. 

Sauer (US 6,320,616) discloses a CMOS image sensor with reduced fixed 
pattern noise. The information regarding fixed pattern noise correction in an image 
sensor is relevant material. ^ 

Contacts 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kelly L. Jerabek whose telephone number is (571) 272- 
7312. The examiner can normally be reached on Monday - Friday (8:00 AM - 5:00 PM). 
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number for submitting all Official communications is (703) 872-9306. The fax phone 
number for submitting informal communications such as drafts, proposed amendments, 
etc.. may be faxed directly to the Examiner at (571) 273-7312. 
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